Objectives-To examine the acceptability of yoga research tailored to recruit and retain a minority population (both English and Spanish speaking) with arthritis. Yoga research for arthritis often underrepresents minorities and acceptability for this population has not previously been investigated.
Introduction
There is promising evidence that yoga may be a safe and beneficial intervention for both osteoarthritis (OA) and rheumatoid arthritis (RA). [1] [2] [3] A limitation of the existing yoga research is the under-representation of diverse and minority populations. Lifetime yoga practitioners are more likely female, younger, non-Hispanic white, college educated, higher earners, and have better health status than non-practitioners. 4 The perspective of this group tends to be more heavily represented in yoga research. Hispanic and non-Hispanic Blacks are increasingly using yoga in the US. 5 While a few articles in the literature [6] [7] [8] [9] found that when exposed to yoga practices, diverse populations benefit from these practices, anticipate using them in everyday life, report greater self-efficacy in pain management, increased body awareness, and a stronger mind-body connection; none of the articles were specifically related to minority populations with arthritis.
In order for an intervention to be used by participants, they must find it to be acceptable. Acceptability can be influenced by values and perceptions related to ethnicity, culture, education, and personal experience. 10 This study was created to evaluate the feasibility and acceptability for a yoga intervention in a convenience sample of minority patients (either English or Spanish speaking) receiving rheumatology care at the National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) Community Health Clinic (CHC) in a racially diverse area of the Washington, DC metro region. 10 Patients are referred to the rheumatology clinic from other neighborhood health centers, clinics, or practices in the area and care is provided without regard to medical insurance status. 11 Acceptability was evaluated by using retention and adherence indicators as well as participant narratives collected from three sources: 1) weekly journals, 2) semi-structured exit interviews, and 3) field notes.
Sociocultural considerations within clinical research
Traditional "gold standards" research processes may not be effective for ethnic minority populations. 12 Documented barriers to research include fear of unintended outcomes, language barriers, childcare, lack of transportation, legal status, and competing demands. 12 Specifically, within African American communities, mistrust has been historically documented as a significant factor affecting recruitment and retention. 13 For this study, cultural values such as allocentrism or collectivism (emphasizing the group rather than oneself) and familialism or familismo (strong identification with, feelings of loyalty, and attachment to family) were thought to potentially impact the recruitment of Hispanic participants. Under the concept of simpatía, 14 small talk was used when appropriate to build rapport, facilitate cooperation, and build trusting relationships between the researchers and participants.
The most commonly articulated facilitators for minority participation in health research has been to include culturally congruent study designs, altruism, and emphasis on the convenience of participation. 12 For some within the African American community additional facilitating factors include safety assurances; trust in the researcher and reputation of the research institution, and the inclusion of diverse racial and ethnic groups. 12 These were incorporated when designing the research study. It was hypothesized that by including bilingual, culturally relevant recruitment materials, researchers, and yoga instructors; participants would be more willing to enroll. Also that retention would be enhanced by offering a bilingual, community-based, arthritis-based yoga intervention, and classes with others living with arthritis. 10 The underlying premise being that if attention was paid to incorporate cultural aspects into the study design, yoga would be acceptable to minority persons with arthritis. This paper describes a study design developed to overcome potential barriers, positively influence recruitment and retention, and to facilitate trust. Additionally, it contributes to the body of literature advocating for research designed from a multi-cultural framework. 15 
Methods

Designing the study
Rheumatology and rehabilitation medicine clinicians with prior clinical experience with this population served as key informants when designing the study. The yoga study is a followup intervention to a descriptive study by Wallen et al. examining the diverse health beliefs and behaviors among primarily African-American and Hispanic patients receiving rheumatology care from the same NIAMS CHC. 16, 17 The Wallen study highlighted the importance of cultural compatibility in research through the comment from one participant, "Where are the people who look like me?" This comment served as a reminder of the importance of the creation of a research team which reflected the diverse cultural background of the study population. A multicultural research team was assembled which included Black (American, West African and West Indian), bilingual (from Central and South America, Mexico, and Puerto Rico), and non-minority researchers and clinicians.
Two bicultural interpreters 18 were hired as research assistants to assist with language and cultural barriers. Their cultural understanding helped to maintain research integrity and negotiate concepts not easily translated between languages; which most likely enhanced the willingness of participants to respond and enroll onto the study. 18, 19 Both participated in recruitment and enrollment, translated in all yoga classes, and provided follow-up calls as needed, to provide a sense of continuity.
The study used Hatha yoga and follows the format of a previous randomized research study Yoga for Arthritis, conducted through Johns Hopkins University. 1 Bilingual yoga classes were held for 60 min biweekly, over an eight week period, at a yoga studio in Washington, DC. Classes included deep breathing, relaxation, meditation, poses for strength, flexibility, and balance. Additional details can be found in the protocol article. 10 Participants were encouraged to develop a home practice based on poses taught during each yoga class. All participants received yoga equipment and bilingual manuals with pictures of the poses to facilitate home practice.
Recruitment and data collection
Patients were referred by rheumatology and physical rehabilitation medicine clinicians, who were already familiar with their care. All patients enrolled onto the study were medically cleared to participate in light to moderate exercise, were 18 years of age or older, and had a diagnosis of either osteoarthritis or rheumatoid arthritis. Detailed eligibility criteria can be found in the protocol article. 10 Approval to conduct the study was obtained through the National Institute of Diabetes and Digestive and Kidney Disease (NIDDK)/National Institute of Arthritis and Musculoskeletal and Skin Disease's (NIAMS) intramural institutional review board (IRB).
Personal journals and semi-structured open-ended exit interviews were selected to ensure the participant's perspectives were effectively captured. This methodology encouraged a dialog which allowed for the discovery of new themes, as opposed to closed survey questions that might limit participant responses. A qualitative approach was viewed as a less intimidating approach to give a voice to those typically under-represented in research. 20 Bilingual journals ( Fig. 1 ) were used to record the frequency and duration of home practice sessions, and observations while on the study. Narratives 21 were used to capture participant perspectives, beliefs, and motivations underlying their participation in the study. Spanish narratives were translated and transcribed into English by the research assistants, then verified using team translation. Team translation provided the opportunity to clarify meaning over verbatim translation, to minimize bias; 14 and to provide more succinct translations. For example the journal entry, "Me gustaria tener mas energia y animo" was originally translated as "I would like to have more energy and motivation". A second native speaker suggested "motivation" was adequate for animo but it could be more precise to use "drive," "spirit," or "liveliness."
Semi-structured exit interviews were conducted, in English and Spanish, regarding: i) opinions of yoga classes and location; and ii) perceptions of class design (bilingual, multiethnic teachers, classes with others with arthritis); iii) willingness to recommend yoga classes; iv) viewing yoga as self-care for arthritis; v) likelihood of continuing yoga practice. Field notes and observational data were collected during the interview process, while attending yoga classes, and after any contact with participants outside of the yoga classes.
Data analysis
Journals were analyzed using content analysis techniques. An audit trail 22 was maintained through written documentation of the group process. NVivo (version 10) electronic database was used to organize transcripts and assemble themes. 23 Two methods of triangulation 24 were used to overcome the potential bias from using a single-perspective interpretation: 1) data triangulation was used when more than one source of data (journals and interviews, or quantitative) was available to evaluate the same phenomenon; and 2) investigator triangulation used several evaluators to review themes. 24 Analyses and validation were conducted in three stages. In stage 1, two researchers (SHM and GTA) each independently coded using inductive analysis. Using an iterative coding process, stage 1 results were discussed with additional members of the research team (KRM, MML, and GW) until consensus was achieved and saturation of themes was reached. In stage 2, an independent coder evaluated quotes. Her feedback led to a reevaluation of some themes by the team. Finally for stage 3, credibility 22 was established through the rheumatologist's (MW) evaluation of themes and perspective of the portrayal of participant quotes based upon clinical experience with the patient population. Suggestions from each stage were incorporated into the selection of the final themes.
Since exit interview responses were from open-ended questions, as opposed to the journal entries, these were content analyzed using a cutting and sorting (card sort) method. 25 Responses were categorized as elaborating on survey questions, mapping to existing journal themes, or identifying unique themes. Field notes were added, when needed, to clarify participant comments.
Results
Baseline assessments (n = 30) of enrollees indicated an average age of 50 years (range 32-69), mostly Hispanic (70%) or Black/African American (17%), female (93%), and Spanish speaking (69%). The larger percentage of those enrolled were diagnosed with RA (90%). Spanish speaking participants were mostly from El Salvador; other countries in Central America, South America, and Mexico. Acculturation was measured using length of time in US (average 17 years) and a self-reported measure of English language proficiency. 14 Selfreport indicated only 13% did not speak any English. The baseline pain intensity scores, shown in selected quotes, were assessed using a 10 point scoring system (0-no pain to 10-worst pain imaginable). 26
Acceptability
The following information was collected to better understand recruitment, retention, and adherence. Of the 59 patients referred, 30 (51%) were enrolled. Reasons for refusals included: too busy (34%), not interested (21%), classes too far away (21%), transportation issues (14%), childcare issues (10%). Yoga classes were offered as a group intervention, therefore scheduling was driven by the ability to create a cohort who could attend classes during the same times. Participants remained on a waiting list until a suitable cohort was formed. The start of the intervention was determined by attending the first yoga class; 60% of those enrolled met criteria. Of the 18 participants who started the intervention, 12 completed. Comparable to the previous Yoga for Arthritis study 9 attrition was highest prior to the first class (while waiting for a cohort to form). Those who completed on average attended 10 out of 16 classes. Home practice averaged 2-3 days a week for approximately 20 min each day. Three-months after completing the intervention all who completed the protocol were still practicing yoga.
Participant narratives (n = 12) were used to assess the acceptability of participating in the yoga research study from the participant's perspective. Information from three sources (journals, exit interviews, and field notes) were condensed down to a matrix format 27 (Fig.  2) to help visualize which themes were prominent based on the method of data collection. The majority of themes were related to benefits and barriers of yoga practice, support, and self-efficacy and are discussed in more detail below. Fig. 3 offers a schema highlighting the organization of themes and sub-themes.
Perceived benefit from taking yoga classes
Journal quotes related to benefits included those that were both mental/emotional (relaxation, tranquility, less stress, calm mind); and physical (energy, flexibility, stretching, improved sleep). Examples of participant's journal quotes are shown in Table 1 . Quotes categorized as perceived benefits, were viewed by the researchers as factors which motivated continued yoga class attendance. Exit interview responses (Table 2) showed 94% viewed yoga as a way to care for their arthritis symptoms. Most agreed that the yoga poses work well for people with arthritis; nearly 2 out of 3 prefer taking classes with others who have arthritis. When asked, "Now that you have completed the study, do you see yoga as a way to care for your arthritis?" comments included balance, stretching, calms mind, relaxation and breathing.
It is an illness where the bones get stiff and hard and with the exercise for me they (the joints) are more "docile" and stretch more. Fig. 3 highlights themes that emerged related to barriers to yoga practice which included lack of concentration, lack of motivation, insufficient time and space to practice, illness and arthritis symptoms. Quotes offered in Table 1 highlight sub-themes in this category. During the exit interviews, in response to the question, "What did you like least about the yoga classes?" responses included, the location of the yoga studio was 'too far away', and difficulty fitting classes into work schedules. The cost of public transportation was also stated as a barrier. An unanticipated barrier for some was lack of internet access or GPS for directions which resulted in needing increased assistance to locate the yoga studio on the first day. During the course of the study, one student withdrew for religious reasons. 28 
Barriers for practicing yoga
Self-efficacy (confidence in ability to practice yoga)
Self-efficacy can be influenced by learning a new behavior, seeing people similar to oneself succeed, and by correcting misinterpretations of physical ability. 29 Participants' comments such as those highlighted in Table 1 , indicated an increased self-confidence and a focus on mastering the yoga poses. Initially most lacked body awareness and were focused on getting the poses "right". Because of small class sizes, detailed modification and use of props was tailored to the specific need of each participant. As the classes progressed, it could be observed that some were able to incorporate modifications, self-adjust or require less cueing. Some participants came to class early or stayed afterwards to obtain additional personal instruction/clarification related to their home practice.
Support
Unlike in some cultures where only the individual receives an intervention, within the concept of familialism or familismo family members were encouraged to participate in yoga classes. Approximately half of participants brought their school-aged children to the studio; some joined the class, which served as additional support for home practice (Table 1) . Other sources of support, elucidated through the journal quotes, were the resources offered through the protocol. In response to the exit interview question, 'What did you like most about the yoga classes?' responses included stretching, the instructor, support, relaxation, and using the manual:
The people that gave it, the teachers, have patience and are "amiable" treated me with a lot of respect. I am happy/content (with) them (teachers). -49 year old Hispanic female, RA, pain score 8
For me everything. But I can't remember all the sequences. I am remembering [as I go] . I look at it in the manual. -62 year old Hispanic female, RA, pain score 8
Exit interviews
Specific questions were included in the exit interview to better understand how participants viewed some of the study design features (bilingual classes, multi-ethnic teachers, taking classes with others with arthritis) ( Table 2 ). For those completing the intervention, exit interviews (n = 16) were completed in the yoga studio following the last class. An attempt was also made to complete the interview, by phone, for those who withdrew from the study after attending the first class. On average, the interview lasted 30 min. Most were satisfied with the yoga classes, agree yoga classes should be bilingual, and would recommend yoga classes to a friend with arthritis. Half were more comfortable taking yoga classes from teachers with diverse racial/ethnic backgrounds, and others who have arthritis. During the one-on-one exit interviews participants were encouraged to elaborate on structured questions through open-ended options, listed in the appendix of the original protocol. 10 The majority of these comments were related to benefits and barriers to yoga practice, and support (Fig.  2) .
Discussion
Before undertaking this research, it was not clear if the bilingual minority population served by a community rheumatology clinic would view yoga as an acceptable modality in managing their arthritis symptoms. When designing the study, the team spent considerable time discussing ways to build a 'cultural infrastructure' to overcome potential barriers seen in the clinical setting and known from previous research.
Beyond the barrier of low minority representation in research, there was an additional unfamiliarity with yoga. Discussions regarding potential barriers with introducing yoga to this population included the lack of full-figured, culturally relevant images of minorities doing yoga; the lack of yoga studios in this community; and the cost of yoga classes, for those with little to no discretionary income. Preconceived ideas about yoga included: concern that the entire class would be chanting, that the movements would increase arthritis pain, or yoga would conflict with religious beliefs.
These may have partially been overcome through referrals from clinicians for whom there was already a trusted relationship. Some of the referring clinicians attended the yoga classes, which most likely served to validate the intervention outside of the clinical research setting. When designing recruitment materials, a day-long photoshoot was held in order to obtain pictures of minorities doing yoga. While creating the protocol, the decision was made to decrease what might be deemed as 'spiritual' aspects of yoga. As discussed in-depth in a previous article, the decision was made that no music would be played, there would be no chanting "OM" or bowing to say "Namaste," and the Sanskrit names for yoga poses would not be used. 28 However, in an attempt to maintain the core essence of Hatha yoga, postures (asanas), breathing techniques (pranayama), and meditation were maintained. The yoga offered was primarily influenced by Integral, Iyengar and Kripalu yoga, each of which focuses on proper, gentle physical alignment, while also including a strong component of mindfulness during and between postures. 10 
Cultural infrastructure
This study validates the positive impact of creating a multi-cultural, interdisciplinary team of researchers and clinicians when designing research studies focused on enhancing acceptability for diverse populations. Several participants reported appreciating the decisions made related to study design (multicultural staff, arthritis-specific yoga, bilingual materials and classes) in an effort to make the study more inclusive.
In comparison, the previous Yoga for Arthritis study, was not specifically designed to address minority participation. While the study had a diverse participant pool, and was conducted in an area with a similar diverse culture and social determinants (Baltimore, MD), there were few Spanish-speakers, and the strongest predictor of attrition was minority race. 1 
Facilitators and barriers
Collecting and analyzing narratives show that overall, participants on this study reported positive experiences. Facilitating factors included feelings of well-being, less pain or discomfort, gratitude, body awareness, expectation of future benefit and commitment to yoga practice. Positive feedback, along with follow-up reports verifying that those who completed the study continue to practice yoga three months after completing the intervention, support the inference of acceptability for this study population.
Reports of physical and emotional benefits along with self-efficacy were also viewed as indicators of facilitating continued yoga practice. The study was designed to promote not only a culturally supportive atmosphere, but to offer support within a cohort of others with arthritis. In the previous health behaviors study 30 it was asserted that 'social support' should be considered an important aspect in health outcomes for Hispanics with chronic rheumatic diseases. Involving family members in the plan of care for this population could facilitate health promotion and chronic disease management. 30 Over the course of the study, as each cohort became more familiar with each other, there was a tendency to offer rides to those taking public transportation, to offer more precise Spanish translations of yoga modifications, and to make 'friendly' gestures to get the attention of classmates not following the group. Several groups brought food to the last class as a way to mark the end of their time together.
Reported barriers to yoga practice included lack of concentration, miscellaneous reports of pain/discomfort, illness, lack of motivation, unequipped for home practice, arthritis symptoms. Participants were recruited from an extensive area surrounding the Washington, DC area. While distance and conflicting schedules were mentioned as a barriers, some attended classes even though they travelled as much as 1-2 h to get to the studio. Some were willing to rearrange their schedules to come on their days off from work or lunch hour. Overall, the results obtained by using qualitative methodology indicate that offering an arthritis-based yoga intervention was found to be acceptable to participants who completed the study.
Limitations
Generalizability of this study is limited due to the convenience sample of minority patients receiving rheumatology care at a clinic in the Washington DC area. Additionally since participants were predominantly female, results cannot be used to infer whether males would have had a similar experience. While an attempt was made to obtain exit interviews from those who attended at least one yoga class, another limitation is that there was less feedback from those who withdrew from the study. As journal completion was optional, all participants did not complete journals; therefore conclusions reached may not represent the views of the entire study population.
Conclusion
History has shown that research studies conducted on one gender or group may not translate to all members of a society. As yoga research continues to demonstrate positive benefits, there is an increasing need to explore the acceptability for populations not typically known to practice yoga. This paper highlights the perception that cultural infrastructure, established from previous experience with the population, was sufficient to encourage participation in the yoga intervention. After recruitment and retention were addressed, participants were able to focus on their arthritis symptoms (the main purpose for offering the yoga intervention), and continued practicing yoga after completing the study. Novice I try to do it when I exercise I can and I want to learn them and that way I won't depend on the instructors, soon she will leave us alone and we will have to do it ourselves. −60 year old Hispanic Pain/Discomfort Today I practiced in the morning, I didn't feel as motivated to do it. Because I had some pain. But afterwards I felt somewhat better. −46 year old Hispanic female, RA, pain score 5
